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(54) OPTICAL SIGNAL QUALITY EVALUATION METHOD AND OPTICAL SIGNAL QUALITY 
EVALUATION DEVICE AND RECORDING MEDIA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve quality 
evaluation accuracy with a single circuit, regardless of 
bit rate of measured signal, signal form or modulation 
form. 

SOLUTION: A signal process unit 1503 has a strength 
distribution estimation part 1505, which estimates axial 
symmetric points group (a-2) about threshold A from 
points group (a-1) with a strength higher than the 
strength threshold A and each (a-1), (a-2) points group 
makes to level T, and also estimates axial symmetric 
points group (b-2) about threshold B fun points group 
(b-1) with a strength lower than the strength threshold 
B which is decided separate by, then each (b-1), (b-2) 
points group makes to level '0' among sampling points in 
signal strength distribution obtained with a sampling 
oscilloscope 1502 and It also has a light signal quality 
evaluation part 1 506 for evaluating a signal to noise 
ration coefficient obtained as the ration of the difference 
between the average strengths of level '1' and level '0' 
obtained from the strength distribution in a certain averaging time and the sum of the standard 
deviation values of level T and level '0' in the averaging time. 
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(57) [gift J 

y^ynxa-ri 5 0 2Tl#^ft^JS^^> 

p ( a - 1 ) frt, L*^mAiz^xmmk%jm ( a 

-2)£«jeU (a-1). (a-2) £f*£K/P 
1 f: U S(Bfi5e«>fc!feKt& v^BBi 0 fc fit *3ft8W>j£ 
» ( b - l ) L* vMlBtcov^TH«ll5SflrjS» ( b 
-2) fcftjeu (b-1). (b-2)4»tl/^ 

o t-r samKHBitjeap i 505t, »6*ufcsusa=* 
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?Vv7m$ffi.f 1 (Hz) (f 1=(N/M) f0 + 
a. att^7-fe7bS«lt. N , MJiiEO^K) Tl^ 

V^Jg<0j£3¥ (a-l ) 7&»£>*c7)3ffigL£vMI (A) tz 
•o^xmm^jm (a-2) £J£S£U f&£8f (a- 
1 ) -h^ntm ( a-2 ) itfc* <"K;n j t u m 
MSBftfeSftKL* v^fi ( B ) J: 0 tffi^^^Sf ( b 

- 1 ) lsv>« ( b ) fcowc«H*2rji* 

8 ( b -2 ) £«5£U ( b- 1 ) *>of&£l¥ 

(b-2)£#=£ r^Oj k^hX'f^yk . 

Arts r i j fctufie r i^/wo j <7>^ft-m^£>s 

¥^fflrtT^WM8MW>3lfc * Bute r KyH j 

Bine r^^oj o-en-en^^M^^rartTcT)^ 

[«*«2] t'yhU-hf 0<bit/s)fc3r$-*3fc© 
HDjBLHSRtff 1 (Hz) (fl=(N/M) 
fO + a, a(i^7-fe>y hJUi&iL N, M{2iE<Dg$:) 

cr>o-h. ht>frttbfe#>tzm!g.LZ^m (A) iOt>« 
V^Jg^jSSf (a-l ) £><o ^-CO^Jg L # (A) 
0V»T«B«|sS:jjS[» (a-2) £*S£U 12u&f¥ (a- 
1 ) fr~oM&m ( a-2 ) rK/Hj i: U J30 

ift5&frfc5l*L* ( B ) «fc *) tfivM»K«7)jiS» ( b 
- l ) frt>*<nmmLZ^tt. ( B ) fcrowc«*fii;$r;£ 

m ( b - 2 ) £*§5£u g&£& ( b - 1 ) t^mjm 

(b-2) r^;^o j ttSXf 

flute r K/n j t huIe r K/uoj o^-tL^itofts 

Buffi r K/PO j CO-etL-eiX^SM^B^^I^T'CT)^ 

mm&comtcDttt Lxn^nhm^nmmtimim 

[11*113 ] mrl£5$JKL# v*ffi ( A ) ti&tf ( B ) tc 

owe . BiTSB«M^aS-^)3ftK^3&»4>»4>n&lSNi 
tXh?'7A#>^2o<0®;7yi£;J<#>. SSiH3SJK<7)S^ 
#£iwlB3i!J£L£vMI (A) fcU fiv^SrfTSBfiSL 
(B) fc-T4i4:*l*ffifci-*if*^l 4Jt«2 



(A) kje«>» mm$atxb?7J>.<od-h%i£. 

3£jgL#vM! (B) fc5&6&<rfc£:8®i:-r 3 
<y>h$ v ^r*>£> P^Jt i: # <r>M$)<7>Wzm £ iiyfB5&g L 

(b) fcjttfj. fajgu^uwckcoy-yyoyrti. 

[$U ] N (middle) =N(total) XDXM 

«iu n (total) u&ryyv yyjim. 

DliJtfi-^COxjL— x-^lt (/^XiHt^-f AXU y h 

M&~?-?m ef<t : J?>i>&mi l zf5rt&i/^/i>i<Dmi 

mm) ) X'T££2>V>7°V>7&&N (middle) 

/hK;WS:m (middle) fcL. 
[m.2] 5&mLZ^m. (A) =2X <m (middle) -5$ 
jgL#^ffi (B) > -CBalE3S^L#v.ffl (A) 

ztamt -rm&m 3 izimntm^&mtmj} 

[ff*^7] b'«y hU-hf 0(bit/s) Z^htm 

^*mmmmm^z^?z>it'mm5-®.k. ?u 

«y^^^fcfl(Hz) (f 1= ( N/M ) f 0 + a , a 
{iJl-7-fc-y hjg^:. N, M(4jE^^[) TMIB«^^ 
J^Pft^-^Sr^^T-'J >?~-?2>Ztlz£ ->XXM^ 

(rmmtm z mztt msvr yy o > ^ n x a -y 
tzm^z XM^shnmmmwx'h -> x . 
msMM-i-yyvy^^yaxa-yx^^ti^. MIB 

$>$>frlib%.tbfc&BlLZ\ l m (A) iOi>*^^ 
m<7>^M ( a-l ) *^-ec7)5SjKL^uffl (A) lcov> 

xmm&jim ( a- 2 > *«su eusR ( a - 1 > 

fr-omSM ( a - 2 ) r ljfcU S'M^ 

tbtzmiL^m ( b ) «t *) i>mmmn&m ( b - 

1 ) Kf^llV^I (B) to^T«««?!fl:jSaBP 
( b - 2 ) ^tft^L. l^iP ( b - 1 ) ti*^mm ( b 
-2) £fls£ ru^oj 

mflB r K^l j fcmflB r K;P0j co%ti4?ti<7)fo& 
^^rt-CcO^F^ffiSiJKcOlli: . huIB r U-^/H j i: 

mmm<7)mt<vitb Lxn^n&m^tm^itmkzw 
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[»*JS8] h* 7 M/-hf 0(bit/s) Sr^trSSfeft 
#fc, ^OiSLil«^f 1 (Hz) (f 1={N/M) 
fO + a, a|*:*7-lr<y r-J^i&^L N. MWaBOSElfc ) 

7'U >-^^NVPX?iJS:fflV^T. .I*t£ 2~ycr>yttm%& 

&<7)&wt (a-i ) a^-eosftgt^ffi (a) £ov^ 

T«WH*jS» ( a - 2 ) £*S6U (a- 1 ) 

*>o»jS» ( a - 2 ) r u^/W l j fc U S'MJg 

ibt&U&LZ itt ( B ) J: 9 fcfiiWM ( b - 

i ) frb*<rmmL%^®. (b> iz^xwmztm 

( b- 2 ) SriSJgU 1&£B¥ ( b- 1 ) fr~oM£M ( b 
-2) ri^gpoj fc-f &3£Jg#:flJ#i5£#Ki:. 

T^iartTo^j&aaiftoitfc , mi r i/^n j t 
vmka) tu «v^BaiB^jKL#v^ (b> t-r 

& £ i: t -f S 7 * fc ti 8 £f Bm<?>3tti-f- n D p 

CflftftJS 10] b'<y Mx- h f 0 (bit/s) Sri6-ri.3fe 

n-y?jfj£ifcf 1 (Hz) ( f 1= (N/M) f 0 + a. 
a(i*7-b>y hJU&iSL N, MUSEOSER) Tftne^ 

m&szmm^&mzv-yTv yy^&zbizx^xftm 

^&£^rn^A£|B1£L£IBte&fre&oT, K 

•h. $>t>frttbfeibtift]£L%^m (A) J;9*>«v>3$ 
JK*)j£Sf (a-1 ) *»4>*«)5MEL*v^i (A) Co^ 
faWS?*^ ( a - 2 ) JgStL Su£P ( a - 

1 ) frU&m ( a-2) rK;H j 

JMStigtfrtdftft L & t vfc ( B ) «t 9 t>ffin3*JK«Oj5S 

(b - 1 ) *»^*<0MftLSvMi (B) (cowttwrafc 
=Srj£S ( b - 2 ) Rj&B ( b - 1 ) 



( b - 2 ) rp^po j Zit. 

mi rK/H j fcffllB rt^s/PO j 0-Hx-fii?>&& 
^^rtT'^^ffi^^Ht » MfB r 1 j J: 

mi ri^^oj ^ti^tKo^wv-^^xcomm 

[i££Jll 1 ] b'-y hW-hf 0 (bit/s) £iTrSft 

*9iBUijaHfo& t f 1 (Hz) (fl=(N/ 
M) f 0 + a. ali*7-bv hfflmk. N, MitJE<7)M 
Wi) X'VVxmtftm^nfJ&XV vYZ: 9+#$^ 

uy?j±*Ufe\.tiiifflmx'h^x. &rur?A& 

*fej&»t»je«>fc3lJKU*v^fi (A) iOtiSv^ 
gcotiM (a-1 ) A^^<7)3SSLI=V^ffi (A) 
tSB^^S (a-2) Srffi^$-lt. (a- 
1 ) ( a- 2 ) ik«c^ tk,h j 

aB^SftfcsiKbs ( b ) j: o i>mm&cDj!m 

(b-1 ) A^^m^l (B) tC-^V%TIS^ 
( b - 2 ) Sti^CP ( b - 1 ) fr^m. 

mi ""K/H j hltrlB rp<^o j cD^-ixm<0$)^ 
^^rtT'OT^ffl^OHi: , mile TK;H j t 

*fS«tfelB«*lt*. 
[000 13 

^'fe3M(cfettl>3fefi^p 3 p«iF(il5^^cttX^fi# I aWif 
flSaftMtXtffitlSSEWcWPJ L . Wt^^ro^ b' y hU- 

* y h V- ^ tC*3 , ^aU^t^T'fc l> ^^f-^O b* -y 
M^-h^>ft-f-7^-v-y htcj: A>-Tfc, coiaSST 
^^^^2^ : 5:i:<7)3tefi^p a pM^Mt^S^-I.S 

[00023 

[^*cOftffi) nWf : J-9)V ■ t\4Tv*- (Sy 

nchronous Digital Hierarchy : SDH ) fgili^'st'C"' 
Ji. b'-y h • -1* yfV—yF ■ ^'Jf -( (Bit Interlea 
ved Parity ) b JMtl&.'VJ =r 4 +8t»H Ji J» 
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[00 0 3] LA>U ziit><om^& J £&$lM?te. *t 

RZ (Non Return to Zero : ^-tfoflilf) ttlitRZ 
(Return to Zero : -b'oflili) ) ICjCt^^t^ ( ?o 

fc=5rft. tcott. m-ogfimTli. ftSwt'7 

[0004] £o^£»&-f ft^fcLT. ##^:iRi 
fcfe&§ft£^^ n D qJt*:-?#&ft (##:*isn :«f 

BPH*1 1 - 2 2 3 5 7 . 

mtm&^m&ftcom^zftfcTZ ft . 

[0005] 

N (middle) =N (total) XDXM 

aiu N(totai) it^-yyvyv^m.. Duxm^ 

« ? m ( 7* -f : J?M£M izis ftft K/u l ofi£5I 

m) ) t^styryy/^N (middle) 

ml' = 2 X { m (middle) -m 0 ' 

mSml' £5t#>ft. 

[00 14] 01 5<D (B) : 

A = m 1 ' -alpha (ml' -m 0 ' 
T$> £ ftSftgl^/U* L £ V ->fflA 

[00 16] 

B=m0 ' +alpha (ml' -m 0 ' 
"C***5MEI^^*U*V^B ((ML, alpha {i0< 
alpha <0. 5(0$m) tfefr. MU&W<Jl>&l,$ ^ffl 
A JiLh^^ £ 1- 1 Ofr?li . L # V Mfi B 
Srl^/UOOfrffi-h-Tft. 

[0 0 1710160(A) : 01 5 O ( B ) Tfefttz 

l & iVV^uoo^fcr&vvc , Zti^tiW-tfy 

Q= | m 1 -m0 |/(sl+s0) 

[0020] ZOmkmX'li. ±3* < 2 ) ~ ( 4 ) fciS 

[002 1] *f&Hfl« s Jb»Oj£fc»*T«rS*lfct>*> 
T, *Ol«ML SSrofct'-y M^-h^fi-^^^ 
P^Ofl-f-tfigSrt ftx 4 r -f AfciMco? 

* h - y ? * - y h 7-? £±>V vc . »SI£*f«T* ft ft 



ft. 

[0006] zeymkMnftm^&n^-fiz&vzjt 
m^Famtmr^v xj±*mi 3 —mi 6^-r. 

[000710130(A) : %&yr\) y?&fcii& 

afrft. 

[ooo8]iai3^(B) : nutuzMmttiGfrkm 

iHbXr-;/7A£r:£a6ft. 

[000910140(A) : ®it@bXhi/7A<03*> 
S&KK/PO'J^ t 4>P^3t i: § OSi^ffiS: m 0 ' 
i:5&6ft„ 

[OO1O]014C7)(B) : ^ig^^^g^cO-fy'r 

[00 11] 
[^3] 

- ( 1 ) 

K;W$rm (middle) tfft. 
[00 1 2] 01 500 (A) : 
[00 13] 
[&4] 



> 

[00 151 

[tfc5] 

) 

[«6] 



) 



(2) 



(3) 



... < 4 ) 

ml, mO^S^iillsl, sO^r^ft. 
[001810160(B) :016O(A) X~$0t)tz 
f«ml, mOhS^illlsl, sOfrb 
[00 19] 
[^7] 

•(5) 

-f-ob-y h-b-h. m^-m^xi/^mm^zx^ 
?rwsaratf£5ett«#£«0w- ft c t tc*> * . 



[0022] *%ajO§4>^rft@W(i, x^/Ht7 
r Afci£«U:O3tefS-f-<0 S N R (ft^$i#Jt) 
xft^iP^fiML. n D p«ffF(iffi«JK$:l*]±^ft-fc(:S> 
ft. 

[0023] 
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-h f o (bivs)$:Wf &ftm*§-zn$m&£:mm^iz 

mfrtZXTv7t. ;u 7 »fl (Hz) (f 1 
= (N/M) fO + a. ai±*7*:vhffl)mL^ N , M 

(a) fz^xmmtcjm u-2) zmMt. ma 

m ( a - 1 ) rf>>-?f&£R ( a - 2 ) r i j 

k U JMfcfctfxfcSftSLSvMI ( B ) <£ 0 *>ffi^3feKtf> 

tim (b-i ) *^-e^5SjgL#v^ffl (b> kowcir 

««pSrjS» ( b - 2 ) **jeu Bu£B (b-1 ) *o 
f&SR (b-2) r W0j tt^Xf'^ 

k, S5ifi ru^Hj tlulB rw^/i,o j «*HWW) 
&&W^rtTWi£ffi3a£<Diik, 1515 rp^;p 
1 j kiwIS ri^;wo j ^<Wi«h*>SKT*WMBrt'C 

m: nmt h Xf y 7 b £ £ Zttr^WLt-th, 
[0 0 24] _h!£gW£jij£-r »^2<03K« 
*B«WflEfraofMBIi. t' -y hlx- h f 0 (bi t/s) £ 
^*3lto#fc. *DEL««R* t f 1 (Hz) (f 1 = 
(N/M) f0+a, a{i:t:7-te-y l-JU&SL N, MJ2 

<i#<05ftK^* jU^-^X-f - -y 7*k . B!ffEfcfcS!l5£3fefI 

(a- l ) frt>Z<7mf&L*^m. (A) {cowciitfflfc 
Sr^R (a-2) £#t?£U R£»'<a-l ) ^o^i 
R ( a - 2 ) r i j t U BlBto&tofcBU* 

l# ( b ) i o i>i&mme»m ( b - 1 > 

<03£J£L£ v^ffi ( B ) (coUTiaWfo&jSR ( b - 2 ) 
£*J£U £u£K ( b - 1 ) fr-oWum ( b - 2 ) ^* 
£ ri^kO j k^S^r-y^'i:. MSB r K/H j k 
BIB rK;U0j <7)<eit-eh.<?)*ST^^rlSlrt'C<0 3 F% 
ffi3£KOHk. fife r^Hj kiwIB <"K;uo j CO 

[0 0 2 5] zzx\ msmmL^^m (a> tat/ 

JgcoSivvfr^fjfe&JgL^Mi (A) b U tev^Srsy 



[00 26] 1tr!eS®t^h^5Ac09*>3SJKU 

mLz^m (a) ksg*>. BuiB^ist^hir^cod^ 

IWBftKLSVMi (B) bmfr&ZbZtmb-t&Zt 
[00 27] fJlB^tXh^ACOd^SiJgP 

j&L#^ffi (B) k5£«>. Sftgl^P&^rOU-yT U y 
[0028] 

[$t8] N (middle) = N(total) XDxM 
(ffiU N (total) te^VT'J^j^ Dlifttm- 
C0TJ>--x>f Jt (^^XlUk^^ AXC7-y hCOJt) , M 

^) ) Tf^Styr'jyy'MN (middle) k»^-ffl 

P^Jrm (middle) kL. 
[0029] 

[^9] m%LZ^m (A) =2X {m (middle) ~3£ 
JgL^V^ffl ( B ) ) 

■CffiriBSSlSL^v^ (A) ifcttHSk^i 

k ^"C# & . 

[0030]**:. fJffim^5«Wit«iCC0fPflliC0ft^ 
0 fc, r 1 j co^d^JSkS^M^ffiOifci^ 

[0031] iMiswimm-ztifr. m#m7<?>%m 
^fommmwcomiiz. t*>y hu-hto (bit/s) * 

8k, ?v-y?mm!tf 1 (Hz) (f 1=(N/M) f 

0 + a s a(i^-7-t-y h^^lSC. N, M{4jEO^[) T 

awM-vy-TV vy* >-oxr?-r-ci# ^>ti s . fit Bte 

ht>frt#>fe#>izmmL%^m (a> iH^v« 

Jgca#J¥ ( a- 1 ) Ht^««L*^(A) tCOV^ 
rWflWrAW (a-2 ) t £if5t U SU^CR ( a - 1 ) 
s&»oSWCR ( a - 2 ) r i ji: U S'J^ 

«>fc3WSL# VMI ( B ) J: 0 tffiv^gftK^S ( b - 

1 ) *»fe-eo3UKL# VM1 ( B ) (cov^am^rjiSaff 
( b - 2 ) £«5£U IS^R ( b - 1 ) ( b 

-2) rK;k0j k-f S5fl£#ftiiiJ£#8k , 

fjiB r K;n j bffiiz r woj co-e^-rii<^fti) 

¥%B^rai*l-CW%«I3SJKOllk s fJfB r U^;H j k 
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[0032] ±IBSWSr^-n»^. f*£JR8<03fcft 

w-rs^fi-^i:. m'omLffiTimtff 1 (Hz) ui = 

(N/M) fO + a. a.&*7-tvhmmk. N, Mli 

1 ) j&»s>**>9«l&vhi (a) iz^xmt^^m 

(a- 2) £«JgU fib&B (a-1 ) *>>Oi&&8¥ (a 
-2) r^nj J8Wffi«>fc5l«LSv^ 

e ( b ) «t o tfiv^ME<ojs» ( b - i ) *»&**>au* 

LS ir*tt < B ) fcovvctWflfcfcjSR- ( b - 2 ) £fi5g 
U iUKff ( b - 1 ) tfrmam (b-2)£flc£ 
</K) j i:-r^3S^^Sfi^*Si:. MIS ri^Hj 

^ffl^Jg^Hi: , MIS r K/l^ 1 j fcfflie r K/V 0 j 
[0033] JJ£BW*iftafcf-*;fc«>, ifc&I 1 0<Z>E 

wmrtfflM* f/hu-hf o(wt/s) £^rr§3fc 

n-y^JHSEiitf 1 (Hz) (f 1= (N/M) fO + a, 

^^ism-^^ig *ir vr u y h £ k k ± r 36ft 

ytzm^xxm-^&mmffiz^yvjL-fizmmff 
^htzfrny'uyj&zttfeLtziimkfoX'fo^x, m 

K&m t# VMI ( A ) X <0 iWr*3M&3j£R ( a - 1 ) 
j&>&*03&&L#mi (A) tcov»TII«IWrjJI0B (a 

- 2 ) sritsgs-fcs m&m ( a- 1 ) fr-oujm < a - 

2) rK;n JMJftS&tofcaiKLfcV* 
fit ( B ) «t •5<,fiv^ftSOjS» ( b - 1 ) *»fe-t<05ME 
L# wffi ( B ) (cov\T«**»*jSS ( b - 2 ) 
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